Hamana in this special issue of Heterocycles as one of juniors in the same field. One of the factors which define the greatness of a scientist will be his attitude for his main research subject. Prof.
2 HETEROCYCLES. Yo. 33. No. 1. 1992 1) Just after discovery of the selective formation of 4-nitropyridine N-oxide by nitration of pyridine N-oxide in 1942,~ the synthesis of pyridine and quinoline derivatives starting from the nitration of these monoazine N-oxides and involving subsequent replacement of the active 4-nitro groups was a major subject during the first stage of the investigation.
2) In the second stage of the investigation, the nucleophilic addition-elimination reaction of monoazine N-oxides became apparent to have wide applicability to the synthesis of various derivatives of monoazine series. When these stages of the investigation were nearly finished, diazine and benzodiazine N-oxides were subsequently incorporated into the research field as substrates, and the method employed in monoazine N-oxide chemistry has been recognized to be versatile for the synthesis of diazine derivatives with many successful results.
Prof. Hamana, as a propulsive co-worker of Prof. Ochiai, first gave a big contribution by his fine work on the removal of N-oxide function which sometimes remained on the synthesized compounds as an obstinately resistant group to deoxygenation. This work can be evaluated to be a finishing blow in the last part of stage 1. In the stage 2, he made comprehensive works on carbon-carbon bond formation on heteroaromatic rings, using mainly reactions of quinoline N-oxides with carbon nucleophiles under various conditions. It should be mentioned that other than these subjects he has much interest on the mechanism of N-oxide reactions, so that he showed many interesting findings connecting settlements of undissolved questions of N-oxide chemistry.
Then, the author outlines his great footmarks in this field concretely.
A) Removal of N-Oxide Function with Phosphorus Trlhalides
As reported independently by Prof. Ochiai and Prof. den Hertog, the nitration of pyridine N-oxide and quinoline N-oxide gave the corresponding 4-nitro derivatives due to the electron-donating ef- 
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In some cases, the N-oxide group is still remain after converting the 4-nitro group into other substituents. Accordingly, it was naturally desired to find a versatile method for removing the N-oxide group from the reaction products other than catalytic reduction without influence on co-existing substituents. Prof. Hamana, at the early stage of his research life, fixed his attention to the affinity of trivalent phosphorus compounds to oxygen atom and examined the reaction of pyridine and quinoline N-oxides with phosphorus trichloride and tribr~mide.~ The reaction proceeded as expected, and the original terliaty amines were isolated with phosphotyl halide being formed. The reaction has wide applicability and experimental simplicity, and until now, it is used habitually in laboratory scale synthesis. Based on these consideration, Prof. Hamana surmised that an appropriate combination of an acylating agent with a carbanion or its equivalent species opens a new way to a carbon-carbon bond forming reaction of heteroaromatic rings. This assumption was proved to be adequate by reaction of quinoline N-oxide with cyclohexanone morpholine enamine in the presence of benzoyl chloride.
The reaction gave 2-(2-oxocyclohexyl)quinoiine, after subsequent hydrolysis of the unstable reaction intermediate.=
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HETEROCYCLES, Yo1 33, Na. 1, 1992 According to this manner, in 1970 he succeeded in synthesis of dl-allomatridine derived from matrine, an alkaloid of Sophora alopecuroidesL. Furthermore, n-electron-sufficient aromatics such as dimethylaniline and indole can be introduced directly into the 2-position of quinoline rings dl-allomatridine matrine HPhCOCl Scheme 6 As well as enamines, some enol ethers smoothly react with quinoline N-oxide to give the deriva- The above reactions of a heteroaromatic N-oxide with a carbon nucleophile in the presence of an appropriate acylating reagent brought about fruitful results in the introduction of a carbon-substituent into a ir-deficient nitrogen heteroaromatics. Now, the synthesis of monoazine, diazine, or benzodiazine derivatives with a functionalized carbon side-chain is sharing in the benefit from the above methods developed by Prof. Hamana and his co-workers.
C) Carbon-Carbon Bond Formation under Basic Conditions
When quinoline N-oxide was treated with phenylmagnesium bromide under traditional conditions, 2-phenylquinoline N-oxide (major product) and 2-phenylquinoline (minor product) were obtained.
The formation of the former suggested the presence of different type addition-elimination reaction of quinoline N-oxides from the reactions described in Section B, i.e. the elimination of hydride from the 2-position is the crucial step for aromatization, and the N-oxide group remains in the product. ii) P-Substitution with Nucleophiles--With the growth of the N-oxide chemistry, the reactions which gave P-substituted products under nucleophilic conditions began to be observed. A typical example is the reaction of isoquinoline N-oxide with ptoluenesulfonyl chloride giving 4-(ptoluenesulfonyloxy)isoquinoline as the major product, which is rationalized by the mechanism illustrated in Scheme 13.9
Scheme 13
Although the corresponding 3-substituted quinoline is not formed in the reaction of quinoline N- Prof. Hamana directed his attention to the reverse reactivity, an enamine-like one, of the anhydro base and explored its electrophilic reactions. Thus, he succeeded in realization of this type of reaction by treating 2-methylquinoline N-oxide with thallium triacetate in the presence of acetic anhydride to afford 2-acetoxymethylquinoline N-oxide. Similar result was obtained by use of lead tetraacetate in acetic anhydride (Scheme 19).
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As described in this paper, it would be not over-expression to say that the research life of Prof.
Hamana was concentrated to the solution of the following question: "What is the nature of heteroaromatic N-oxide?" In addition to that, the present author would like to emphasize that nowadays he is one of the most earnest and trustworthy leaders of heteroaromatic chemists in Japan through his continuous encouragement to his junior researchers. In 1982, he retired from Kyushu
University, but he is still an active chemist working in Chugai Pharmaceutical Co. Ltd. as a research consultant. In fact recently, he proposed a novel mechanism involving the 2-carbanion intermediate for the reaction of nicotinic acid N-oxide with acetic anhydride, and also reported some interesting 0bse~ations on the vicarious nucleophilic substitution of quinoline N-oxide. In this occasion, the author hopes his prosperity and continuous achievement for many more years.
